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It is not clear, however, whether there has been an overall increase in the use of prescribed psychopharmaceuticals, or whether there has been a compensatory reduction in the use of some classes of drugs, such as benzodiazepines.
The rising costs of prescription drugs has caused concern in many countries, 7, 8 and can be accounted for both by wider usage and the use of more expensive drugs. 9 Data from the USA suggest that several types of psychiatric drug, notably antipsychotics, antidepressants and drugs for attention-deficit hyperactivity disorder (ADHD), have consistently ranked among the most costly classes of prescription drugs in the past few years, 10 and that costs of psychotropic medications have risen faster than costs of other drugs. 9 There is evidence that some psychiatric medications like antipsychotics are frequently prescribed 'off-label', for indications for which they have not had regulatory approval. 4 In the USA, antidepressants are frequently prescribed to people who have no diagnosable mental disorder. 1 In view of emerging evidence of the serious adverse effects associated with atypical antipsychotics 11 and antidepressants, 12 as well as the financial costs of psychiatric medication, it would seem to be important to establish how these drugs are being used, and if their use is changing. In this paper, we examine trends in prescribing of all the major classes of drugs prescribed for mental disorders in England between 1998 and 2010, based on data on prescriptions issued in the community collected in the annual Prescription Cost Analysis survey. We compare trends in different classes of medication to establish whether there has been an overall increase in the use of medications for psychiatric disorders. We also examine the costs of different classes of drugs, and analyse the contribution of individual drugs within the major classes of psychiatric medication.
Method
The Prescription Cost Analysis provides details of the number of prescription items and the net ingredient cost of all National Health Service (NHS) prescriptions dispensed in the community in England. The data do not cover items dispensed in hospital or on private prescriptions (prescriptions issued by private practitioners to non-NHS patients). A prescription item is defined as a single drug prescribed by a doctor on a prescription form. The net ingredient cost refers to the cost of the drug before discounts and does not include any dispensing costs or fees. A breakdown of individual preparations dispensed according to dosage is also presented. The Prescription Cost Analysis is conducted annually by the government-funded NHS Information Centre, with data collated from submissions by dispensers for reimbursement of prescription costs. It is internally audited to 97.5% accuracy. 13 All data are published on the internet. 14 In the Prescription Cost Analysis, drugs are classified according to British National Formulary (BNF) 15 chapters, sections and paragraphs. We used these categories except for drugs used in psychosis and related disorders, Section 4.2, which we separated into 'antipsychotics' and drugs used in bipolar disorder, which we refer to as 'mood stabilisers' for convenience. Antipsychotics included oral and depot preparations. We included lithium and valproic acid, which are listed in BNF Section 4.2, in the category of mood stabilisers, and we also added sodium valproate preparations from BNF Section 4.8.1 on 'antiepileptics' .
393
Trends in prescriptions and costs of drugs for mental disorders in England, 1998 England, -2010 Stephen Ilyas and Joanna Moncrieff Background Increasing rates of prescriptions for antidepressants, antipsychotics and stimulants have been reported from various countries.
Aims
To examine trends in prescriptions and the costs of all classes of psychiatric medication in England.
Method
Data from the Prescription Cost Analysis 1998-2010 was examined, using linear regression analysis to examine trends.
Results
Prescriptions of drugs used for mental disorders increased by 6.8% (95% CI 6.3-7.4) per year on average, in line with other drugs, but made up an increasing proportion of all prescription drug costs (P = 0.001). There were rising trends in prescriptions of all classes of psychiatric drugs, except anxiolytics and hypnotics (which did not change). Antidepressant prescriptions increased by 10% (95% CI 9.0-11) per year on average, and antipsychotics by 5.1% (95% CI 4.3-5.9). Antipsychotics overtook antidepressants as the most costly class of psychiatric medication, with costs rising 22% (95% CI 17-27) per year.
Conclusions
Rising prescriptions may be partly explained by longer-term treatment and increasing population. Nevertheless, it appears that psychiatric drugs make an increasing contribution to total prescription drug costs, with antipsychotics becoming the most costly. Low-dose prescribing of some antipsychotics is consistent with other evidence that their use may not be restricted to those with severe mental illness. We included sodium valproate since it is the most commonly used anti-epileptic drug in psychiatric hospital practice, 16 and data from other countries indicates a substantial increase in use of anti-epileptic drugs for psychiatric conditions. 17 We did not include lamotrigine, despite indications that its use in mood disorders is increasing, 17 or other anti-epileptic medications, including carbamazepine, because of uncertainty about the prevalence of their use for this indication in the UK. All prescriptions for quetiapine and olanzapine were included in 'antipsychotic drugs' , although they are also licensed for use in bipolar disorder. All drugs were included in only one category.
For analysis and presentation of costs, we adjusted for inflation in years prior to 2010, using the inflation calculator from the Bank of England website. 18 We computed the proportion of total prescription numbers and costs accounted for by all psychiatric medication combined in both 1998 and 2010, and we examined the contribution made by different categories of psychiatric medication to prescriptions and costs in both years. We also examined trends in both prescriptions and costs of different categories of drugs over the whole 13-year period. We used linear regression analysis with year as the independent variable and prescription items or costs as the dependent variable, using data from each year. We calculated the average annual percentage increase by dividing the regression coefficient by the baseline prescriptions or cost from 1998. We also examined trends in the proportion of total prescriptions and costs accounted for by psychiatric medications. Table 1 , psychiatric drugs made up 8.6% of all prescription items in 2010 compared with 8.3% in 1998. By 2010, psychiatric drugs accounted for 10% of all prescription drugs costs compared with 8.5% in 1998. Antidepressants were the most commonly prescribed form of psychiatric medication in both years, followed by hypnotic and anxiolytic drugs, and then antipsychotics. In terms of costs, antipsychotics overtook antidepressants as the most costly class of psychiatric medication by 2010, accounting for 32% of costs of psychiatric medication in that year.
Results

As shown in
Regression analysis
The regression analysis presented in Table 2 indicates that overall, prescriptions for psychiatric medication increased by 6.8% (95% CI 6.4-7.3) per year on average between 1998 and 2010, which was in line with increases in all other prescription drugs. There were highly statistically significant upward trends in prescriptions of all classes of psychiatric medication, except for hypnotics and anxiolytics, which increased slightly, but not to a statistically significant degree. Antidepressants increased by an average of 10% (95% CI 9.0-11.1) a year, a total of 130% over the 13 years examined. Antipsychotic prescriptions increased by 5.1% (95% CI 4.3-5.9) per year on average, a total of 66.1%. Stimulants, drugs for substance misuse and anti-dementia drugs showed dramatic increases, but overall prescriptions were fewer. Figure 1 illustrates trends in the four major classes of psychiatric drugs: antidepressants, antipsychotics, hypnotics and anxiolytics, and mood stabilisers.
The cost of psychiatric medication rose by 4.9% (95% CI 2.3-7.5) per year on average between 1998 and 2010, a total of 63.7%, whereas costs of other prescription drugs rose by 2.6% (95% CI 0.96-4.3) or 33.8% overall. The proportion of costs represented by psychiatric drugs increased (P = 0.001) ( Table 2 ). Costs of all classes of psychiatric drugs rose to a statistically significant degree, except for antidepressants, which fell, after peaking at £400 681 700 in 2004. Costs of antipsychotic drugs rose by 22% (95% CI 16.7-27.4) per year, a total of 286.4% over the 13 years. Figure 2 shows trends in prescriptions for the most commonly prescribed antipsychotics. Thioridazine was the most commonly prescribed drug by a considerable margin, until the restrictions imposed on its use in late 2000. 19 In 2010, the bulk of antipsychotic prescribing was for olanzapine, quetiapine and risperidone, which accounted for 24%, 23% and 17% of antipsychotic prescription items respectively. In terms of expenditure, olanzapine accounted for 42% of the total expenditure on antipsychotics in 2010 and quetiapine accounted for 34%. The next largest was aripiprazole, costing 13% of the total despite only making up only 5% of the number of prescription items. Risperidone (oral and injectable) accounted for only 6% of the total expenditure in 2010, since the patent on oral preparations expired in 2007.
Antipsychotics
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Ilyas & Moncrieff Because of the high number of prescriptions for thioridazine in the late 1990s, we examined the dose of tablets prescribed. This does not indicate the overall dose prescribed, since we do not know how many of these tablets may have been prescribed to each individual, but the use of low-dose tablets is likely to indicate low overall doses where the normal therapeutic dose range is well above the quantity contained in the tablet. In 2000, 44% of tablets dispensed were 10 mg tablets, 37% were 25 mg, 14% were 50 mg and only 4% were 100 mg. The situation was only slightly different for chlorpromazine. In 2010, 46% of tablets dispensed were 25 mg, 34% were 50 mg and 20% were 100 mg. For haloperidol in 2010, 49% were 500 mcg tablets, 24% were 1.5 mg tablets and 26% were for 5 mg or 10 mg tablets. Preparations of olanzapine, quetiapine and risperidone were also predominantly low dose. For quetiapine, 54% of items were for 25 mg tablets, for olanzapine, 48% of items were for tablets of dose 5 mg or lower and 57% of risperidone prescriptions were for 1 mg or 500 mcg tablets. Figure 3 shows trends in individual antidepressants. In 1998, amitriptyline and dothiepin were the most commonly prescribed 395 < < < < < < < < < < < < < antidepressants, with fluoxetine and paroxetine being the most commonly prescribed selective serotonin reuptake inhibitors. In 2010, citalopram was the most commonly prescribed drug, followed by amitriptyline. Venlafaxine prescriptions reached a peak in 2004 and have since declined. In terms of costs, venlafaxine was the most costly drug in 2010, despite falling prescription numbers, accounting for 30% of total antidepressant spending in this year. Examining doses of amitriptyline dispensed in 2010 revealed that 52% of tablets dispensed were 10 mg, 32% were 25 mg and 15% were 50 mg. The situation was different for dothiepin, with equal proportions of 25 mg and 75 mg tablets.
Antidepressants
Other drug categories
In the category of mood stabilisers, sodium valproate was more commonly prescribed than lithium in both 1998 and 2010, and showed the greatest increase over the period. Prescriptions for sodium valproate showed a highly statistically significant increase (b = 128.3, 95% CI 122.9-133.6, P50.001), with an average increase of 9.6% (95% CI 9.2-10.0) per year, or 124.8% overall. Lithium prescriptions also increased by a highly significant amount (b = 14.7, 95% CI 13.6-15.8, P50.001), with an average increase of 2.1% (95% CI 2.0-2.3) or 28.3% overall. Sodium valproate accounted for 96.5% of costs in 2010.
Diazepam was the most frequently prescribed hypnotics and anxiolytics drug in 1998, but was overtaken by the 'Z' drugs (zopiclone, zolpidem tartrate and zaleplon) in 2010. Prescriptions for 'Z' drugs combined increased significantly (b = 296.1, 95% CI 263.7-328.4, P50.001), by 12.8% (95% CI 11.5-14.3) a year on average to 6 038 210 in 2010. Prescriptions of diazepam also rose by a significant amount (b = 77.7, 95% CI 47.5-107.9, P50.001) to 5 148 360 items in 2010. The average yearly increase was 1.9% (95% CI 1.2-2.7), making a total increase of 25.3%. These rises were compensated for by a fall in prescriptions for nitrazepam and temazepam of around 3.5 million. The most costly drug in this class in 2010 was melatonin, which accounted for 22.4% of costs, followed by lorazepam (13.5%) and 'Z' drugs (12.6%).
Among stimulants and drugs for ADHD, methylphenidate was the most commonly prescribed drug over all years. Prescriptions increased significantly (b = 46.6, 95% CI 43.2-50.0, P50.001) by 36.8% (95% CI 34.1-39.5) per year on average to 661 463 in 2010. In 2010, the majority of the cost in this class was accounted for by methylphenidate (57%), followed by modafinil (22%) and atomoxetine (18%).
Among drugs for substance misuse, methadone was the most frequently prescribed drug in both 1998 and 2010. Prescriptions increased significantly (b = 179.8, 95% CI 158.2-201.5, P50.001) by 17.6% (95% CI 15.5-19.7) per year, reaching 3 012 419 prescription items by 2010. Prescription of nicotine replacement and varenicline also increased substantially over the period, reaching a total of 2 505 134 prescription items in 2010. Major contributors to the costs of these drugs in 2010 were methadone (27.8%), varenicline (25.0%), nicotine replacement (24.0%) and buprenorphine (16.7%).
Discussion Limitations
The Prescription Cost Analysis provides comprehensive data on NHS community prescriptions and prescription costs in England, and is not based on a sample. However, the data consist of prescriptions issued, and there are no details of the indications for the prescriptions, nor about the people the prescriptions are issued to, either in terms of demographics or diagnosis. Rising prescriptions do not therefore necessarily indicate a rising number or proportion of medication users, since longer-term use and an increase in population size would also increase prescription numbers. The population of England increased from an estimated 49.5 million in 1998 to 52.2 million in 2010. This represents an increase of 2.7 million, or 5.5% of the 1998 value, an average annual increase of 0.42% during the period examined.
Data on dose, which we have used to provide some indication of how the drugs are used, is also limited by the fact that we do not know how many tablets of each strength are specified in each prescription.
The Prescription Cost Analysis only covers prescriptions issued in the community, and hence excludes drugs issued to patients in hospitals. Since psychiatric patients are hospitalised for longer periods than other patients, 20 the data may underestimate total psychiatric medication use relative to use of other medication groups. It will particularly underrepresent the use and costs of antipsychotic drugs, since most long-term psychiatric in-patients will be taking these drugs. The way we have categorised mood stabilisers is necessarily imprecise, since this is not a category used in the Prescription Cost Analysis. Including all prescriptions of sodium valproate will overestimate the use of this drug for mental disorders, since we could not distinguish prescriptions issued for the treatment of epilepsy. The exclusion of other anti-epileptics used for mental health conditions, however, is likely to have the opposite effect. The omission of lamotrigine, in particular, is likely to lead to an underestimate of the use of these drugs for psychiatric problems, since evidence from elsewhere indicates that it is increasingly prescribed for mood disorders. 17 Some other drugs may also be used for non-psychiatric purposes, such as amitriptyline for chronic pain (see below) and diazepam for muscle spasm. Nevertheless, the current analysis is the first to examine data on all classes of psychiatric drugs, and to use statistical techniques to explore and compare trends over time.
Main findings
The current data indicate rising trends in prescriptions for psychiatric drugs, including antidepressants and antipsychotics, with no compensatory reduction in prescriptions for anxiolytics and hypnotics. The findings are consistent with data from other parts of the world showing rises in use of antidepressants and antipsychotics. [1] [2] [3] [4] [21] [22] [23] Some classes of drugs less commonly prescribed, including stimulants, drugs used in substance misuse and anti-dementia drugs have shown considerable increases over the past 13 years. The trends are in line with rises in prescriptions of drugs for all other medical conditions, but the costs of psychiatric medication have risen more rapidly, and psychiatric drugs currently make up a greater proportion of drug costs than they did in 1998. Antipsychotics have overtaken antidepressants as the most costly class of psychiatric drug, despite their lower prescription numbers, and two drugs, olanzapine and quetiapine currently account for three-quarters of these costs.
There are a number of possible explanations for the trends observed in prescriptions of psychiatric medications. Population increase may account for some of the rising trends, but at 0.4% per year, this is unlikely to explain the trends completely. Increased long-term prescribing may be a significant factor, and data from the UK General Practice database suggests that people with depression and schizophrenia are both receiving drug treatment for longer periods than before. 24, 25 The study of people with depression found no evidence that rates of diagnosis had increased, but other research indicates that more than 40% of antidepressant prescriptions are issued to people who are not diagnosed with depression, 26 and many antidepressants have been marketed for anxiety disorders over recent years. Data from the USA suggest that the majority of people receiving antidepressant prescriptions do not have a diagnosable mental disorder. 1 The low dose of amitripyline preparations suggests that it may be employed as a non-specific sedative, consistent with evidence from the USA of the frequent use of sedative antidepressants for insomnia. 27 Increasing rates of chronic pain may also contribute to the rising use of amitriptyline. 28 There are no recommended levels of prescriptions for antidepressants or other psychiatric medications, and the increasing prescriptions for antidepressants may reflect increasing awareness of depression and other mental disorders among the general public and prescribers that most would welcome. On the other hand, the size of the increase is considerable, at 10% per year, and, as well as concerns about overdiagnosis and treatment, the increase in long-term prescribing for people with depression is not likely to be beneficial for everyone, and may suggest that the drugs are difficult to stop, or that they are not being reviewed regularly. It is also notable that there has been no reduction in prescribing levels, as might have been expected, since the Increasing Access to Psychological Therapies (IAPT) programme was established in the UK in 2006, increasing the provision of cognitive-behavioural therapy for depression and other common mental health problems.
Trends in antipsychotic prescriptions may reflect longer duration of use by people diagnosed with schizophrenia and psychosis, including earlier treatment associated with early intervention services. An analysis of data from the UK General Practice research database from 1991 to 2000, however, found that less than 10% of new antipsychotic prescriptions were for people with psychosis, with 50% issued to people with anxiety or depression and 15% to people with dementia. 29 Evidence from other countries also suggests that antipsychotics are frequently prescribed to people who are not diagnosed with psychosis or schizophrenia. 4 In the USA in 2008, only 24% of visits resulting in a prescription of an atypical antipsychotic involved people with a diagnosis of schizophrenia, see for example Alexander et al. 23 Between 1995 and 2008 there was a substantial increase in the use of atypical antipsychotics for 'off-label' uses, which included depression and dementia, and for bipolar disorder. 23 Although some antipsychotics are now licensed for the treatment of bipolar I disorder, it seems unlikely that the increase can be accounted for by this relatively rare condition alone. Anecdotally, the sedative antipsychotic quetiapine is also said to be widely used for insomnia. 30 Although it is difficult to draw conclusions from the data on dosage in the current study, the predominantly low doses of many antipsychotics prescribed, especially thioridazine, chlorpromazine and quetiapine, may also reflect the use of these drugs for nonpsychotic disorders and for their tranquillising properties for non-diagnosis-specific symptoms such as insomnia and agitation.
Dramatic increases in less commonly prescribed drugs are likely to reflect a variety of factors. Trends in stimulant prescriptions are consistent with those reported from the USA where increasing numbers of adults and children are being diagnosed with ADHD. 5 Increasing prescriptions of lithium and sodium valproate may also reflect the increasing diagnosis of bipolar disorder 31 and are consistent with the reported popularity of sodium valproate in psychiatric hospital practice. 16 Increased use of drugs for substance use disorders reflects public policies to encourage smoking cessation and methadone treatment.
The fact that there was no change in prescriptions for anxiolytics and hypnotics is surprising in view of efforts to reduce the long-term use of these drugs, but reflects previous findings in the UK. 32 The current data suggest that reductions in prescription of some benzodiazepines have been balanced by increases in use of 'Z' drugs and diazepam.
Further research is needed into prescription patterns to clarify what indications different psychiatric drugs are used for in practice, using data on patients that include diagnosis, indications and length of treatment. It is particularly important to explore the uses of psychiatric medication for unlicensed indications that do not relate to specific diagnoses, where evidence of efficacy and effectiveness is likely to be limited.
There is international concern about the rising bill for prescription medicines, and the current data indicate that psychiatric drugs make a substantial and increasing contribution to these costs. Whether this situation will change when olanzapine and quetiapine come off patent, or whether sales of other new drugs will rise to fill the gap, remains to be seen. Attempts to contain costs and ensure rational and effective use of medication need to be informed by evidence of prescribing patterns, including the extent of 'off-label' uses of drugs such as antipsychotics.
